In this study, we apply an econometric methodology to empirically examine the potential roles of a host of key factors on the part of the consumer in affecting the level of effectiveness (persuasiveness) of celebrity endorsement in advertising. Based on first-hand data obtained from surveys and using an econometric approach, we design and implement our empirical analysis. The analysis leads to estimation results showing that gender of the consumer matters critically in determining the level of effectiveness that persuasion of celebrity endorsed advertising could possibly reach. Through our regression exercise, we also find that the effectiveness of celebrity endorsed advertising crucially depends on the level of consumer income. In addition, our regression results also suggest that the socio-cultural background of the consumer plays a critical role in affecting the persuasiveness level of celebrity endorsed advertising.
Introduction
Celebrity endorsement in advertising can be understood as a channel of communication where celebrities act as spokesperson of a commercial product and by extending their popularity and personality they certifies the product's claim and position (Friedman and Friedman, 1979) . This study is a survey-based econometric analysis aiming to explore the potential roles of a host of key factors on the part of the consumer in affecting the level of persuasiveness provided by celebrity endorsement in advertising. Specifically, we focus on the effects of various consumer characteristics on the expected persuasiveness level of celebrity endorsed advertising. Our research is motivated by the fact that the level of effectiveness of celebrity endorsed advertising depends crucially on the reaction of the potential consumers, which is in turn determined on the various consumer characteristics. Therefore, learning more about consumer reaction and consumer characteristics underlying the reaction can substantially benefit the advertiser in making cost-effective decisions in advertising.
The entire paper is structured as follows. In Section 2, we discuss relevant literature and provide theoretical reasoning regarding the central issue of this study in order to motivate our quantitative and econometric analysis in subsequent sections. In Section 3, we discuss our survey-based approach by describing the sample as well as related data and variables. This section also provides descriptive statistics of our sample in preparation of the regression analysis to be implemented in the next section. Section 4 contains our econometric analysis, which is carried out in the form of running relevant regressions based on our estimation models. Our major regression results are presented and discussed. Finally, Section 5 concludes this study.
Literature Review and Theoretical Reasoning
Various researchers have given their definitions of celebrity and celebrity endorsement. Friedman and Friedman (1979) , for example, treat the term celebrity as an individual who is known to the public (actors, sports figures, entertainers, etc.) for his or her achievements in areas other than that of the product class endorsed, and consider celebrity endorsement a channel of communication where celebrities act as spokesperson of the brand and by extending their popularity and personality they certifies the brand's claim and position. McCracken (1989) thinks celebrities are individuals who enjoy public recognition and take advantage of this recognition on behalf of a consumer good by appearing with it in an advertisement. 1 In existing literature, theories related to celebrity endorsement generally focus on four major areas: effectiveness, function mechanisms, celebrity selection models, as well as problems involved. Literature on effectiveness of celebrity endorsement examines whether celebrity endorsers are more effective than non-celebrity endorsers and in what key aspects celebrity endorsement is most effective. Inconclusive and mixed findings in academic research flourish regarding this issue. On the one hand, celebrities create attention and bring prestige to brands, and may encourage higher recall (Erdogan, 1999; Tom et al., 1992) . On the other hand, images of non-celebrity endorsers may be created and fine-tuned by the brand's company, and therefore, their images, personalities and actions can be ensured to fit with the brand's image.
Generally, there are three kinds of results concerning the effectiveness of celebrity and non-celebrity endorsement: some studies find that effects of celebrity endorsers are not significantly different from those of non-celebrity endorsers (Mehta, 1994) while other studies show that non-celebrity endorsers or "created" endorsers are more effective than celebrity endorsers (Tom et al., 1992) and still some other works find that celebrities are more effective than non-celebrities (Atkin and Block, 1983; Petty, Cacioppo and Schumann, 1983) . It seems that no unified answer has been reached. However, from the financial perspective, using event studies, the findings indicate that using endorsers generates abnormal positive stock returns (Agrawal and Kamakura, 1995; Mathur, Mathur and Rangan, 1997). 2 One key objective of advertising is to create brand awareness so that consumers recall the brand name outside the store or recognize it inside the store at the time of purchase (Rossiter and Percy, 1997) . Celebrities are able to perform better than other endorsers (e.g. non-celebrity endorsers) in enhancing brand name recall (Friedman and Friedman, 1979; Petty et al., 1983) . For example, a physically attractive celebrity paired with an attractiveness-related product could enhance name recall (Kahle and Homer, 1985) . Literature has also studied attitude towards the brand and brand preference from different perspectives. Models of how advertising works suggest that, attitude towards the brand is also an important intermediate effect of advertising leading to behavioral intention and choice (Vakratsas and Ambler, 1999) . Celebrity endorsement is expected to create brand preference so that consumers of the target products end up buying the brand endorsed by a celebrity.
What ultimately counts in celebrity endorsement in adverting is its level of persuasiveness. Benoit and Benoit (2008) define persuasion as "a process in which a source (persuader) uses a message to achieve a goal by creating, changing, or reinforcing the attitudes of others (the audience)." Seiter and Gass (2010) claim that persuasion is a special means of influence, but this special means of influence (i.e. persuasion) requires communication, through which persuasion can potentially influence the beliefs, attitudes, intentions, motivations and (ultimately) behaviors of consumers.
For over 2000 years, we have recognized that the source of a message can affect persuasion. In the fourth century BC, Aristotle observed that "we believe good men more fully and more readily than others; this is true generally whatever the question is, and absolutely where exact certainty is impossible and options divided". In modern times, it is also widely accepted that source credibility is an important factor in persuasion (Benoit, 1991; Hass, 1981) . In advertising, the key role of the celebrity is to serve as the source of a message, which, in the current context, implies recommendation for products (or ideas or services). In this sense, the personalities, traits, and professional achievements of the celebrity matter a great deal to the persuasiveness of celebrity endorsement.
Models abound associated with studying persuasiveness of celebrity endorsed advertising. Some prominent models include the Source Credibility Model (Hovland, 1953; Ohanian, 1990) , the Source Attractiveness Model (McGuire, 1985; Ohanian, 1990) , the Match Up Hypothesis (Kamins, 1990; Till and Busler, 1998) , and the Meaning Transfer Model (McCracken, 1989) . These (and other) models highlight different aspects of how persuasion occurs.
The Source Credibility Model suggests that consumers' perception of a celebrity endorser's expertise and trustworthiness influences the effectiveness of the advertising message (Hovland and Weiss, 1951) . Expertise is defined as "the extent to which a communicator is perceived to be a source of valid assertions" (Hovland et al., 1953) . It refers to knowledge, experience or skills possessed by an endorser. Trustworthiness is defined as "the degree of confidence in the communicator's intent to communicate the assertions he considers most valid" (Hovland et. al 1953) . It refers to honesty, integrity and believability of an endorser. There are limiting conditions to the source credibility model, as it has been suggested that if consumers have a positive predisposition toward an advertising message, a less credible source can be more persuasive than a more credible source (Erdogan, 1999; Harmon and Coney, 1982; Sternthal, Dholakia and Leavitt, 1978) .
The Source Attractiveness Model is a component of the "Source Valence Model" of McGuire (Ohanian, 1990) . 3 It argues that the physical appeal of a celebrity influences the effectiveness of an advertising message (Baker and Churchill, 1977; Debevec and Kernan, 1984) and the consumer's intent to purchase (Friedman, Termini & Washington, 1976) . According to this model, the effectiveness of a message depends on sources' "similarity", "familiarity", "likeability", and "attractiveness" to the respondent. Source attractiveness has been studied from different perspectives by researchers (Kahle and Homer, 1985; McGuire 1985; Kamins, 1989 Kamins, , 1990 Till and Busler, 2000) .
A significant portion of research in celebrity marketing examines how the fit between the celebrity's image and endorsed brand affects advertising attitudes, brand attitudes and purchase intent (Kamins, 1990; Misra and Beatty, 1990) . Past works use various terms interchangeably to refer to the fit between celebrity and brand: congruence (Misra and Beatty, 1990; Fleck and Quester, 2007) , consistency (Walker, Langmeyer and Langmeyer, 1992) , fit and match (Kamins and Gupta, 1994) and match-up (Bower and Landreth, 2001) . The Match Up Hypothesis suggests that the higher the perceived fit between the celebrity's image and the endorsed brand, the more persuasive the celebrity and the advertising will be (Erdogan, 1999; Kamins and Gupta, 1994) .
The Meaning Transfer Model is an alternative model, which believes that celebrity endorsement is a special case of a more general process of meaning transfer (McCracken, 1989) . The cultural meanings residing in a celebrity go beyond the person and are passed on to the products (McCracken, 1989; Brierley, 1995) . There are three stages involved in the Meaning Transfer Model, namely, the formation of celebrity image, the transfer of meaning from the celebrity to the product and then from the product to the consumer. According to McCracken's (1989) , symbolic properties of the celebrity first become associated with the brands the celebrity endorses. Then these symbolic meanings are transferred to consumers as they select brands with meanings congruent with their self-concept. Empirical tests of the Meaning Transfer Model are implemented by, for example, Langmeyer and Walker (1991a, b) and Escalas and Bettman (2009) . These studies provide empirical evidence supporting the notion that brand endorsement by celebrities with an image that consumers aspire to obtain enhances consumers' self-brand connections.
Although most existing studies confirm the effects of celebrity endorsements, there are still various problems constantly occurring when using celebrities to endorse products in advertising. Among all, overshadowing the product and over-endorsement stand out. Often, it is seen that the target consumer focuses his/her attention on the celebrity and in the process may fail to notice the brand. This is the so-called overshadowing the product (Patra and Datta, 2010) . In such a circumstance, the characteristics of the product are overshadowed by the celebrity's own appealing traits. As to the issue of over-endorsement, the effect of the endorser is cast in doubt. In China, over-endorsement is a special concern. With the explosive entry of luxurious global brands into the world's fastest growing market (China), finding suitable endorsers with national and international fame can be a challenge for advertisers (Chan, Hung, Tse and Tse, 2008) . Researchers have found that the more products a celebrity endorses, the less credible he/she is treated by consumers (Kaikati, 1987; Mowen and Brown, 1981) . This finding is not unreasonable. When a celebrity endorses a brand, the consumer associates the brand with the celebrity, allowing his or her expertise to transfer onto the brand. As the celebrity endorses more brands, however, the consumer may feel that the celebrity is losing his or her trustworthiness and commitment to the original brand. The consumer may also think that the celebrity is purely motivated by financial gains, which may in turn reduce his or her credibility. Indeed, some studies have confirmed a negative correlation between the number of brands endorsed by celebrities and consumers' preference toward the brands (Tripp, Jensen and Carlson, 1994) . 4
Data, Variables and Descriptive Statistics
The present paper contains an econometric analysis based on data obtained from extensive surveys. In this analysis, we empirically explore the various key influencing factors underpinning the persuasiveness of celebrity endorsed advertising. Our surveys are conducted in the context of the Chinese domestic markets.
We conduct our surveys by distributing questionnaire sheets to randomly chosen respondents. The respondents are requested to fill out the questionnaire sheets by answering carefully designed multiple-choice questions concerning their personal information (age group, gender, level of education, income category, etc.) and their expected reactions to hypothetical scenarios about advertising of certain categories of products where potential celebrity endorsement would occur. We divide the related target products into the following ten broad categories, which are (a) apparel (including garments, footwear and hats), (b) alcoholic drinks (including liquors, wines and beers), (c) durable household goods (e.g. durable household electric appliances such as air conditioners and washing machines), (d) private cars and motor cycles, (e) daily use household articles (such as shampoos, toothpastes and soaps), (f) OTC medicine and household health products (such as an air humidifier), (g) cosmetics, (h) cell phones, (i) snack foods (such as potato chips and instant noodles), and (j) various services (i.e. intangible products) related to areas such as telecommunication, banking, education, and tourism.
The central question to which we request an answer from the respondent is the hypothetical question of whether the respondent considers celebrity endorsement in advertising to be effective in persuading him or her to buy more of a certain product or brand (i.e. each category of, or a brand within each category of the products listed above), and if so, how much more (say, in a percentage measure) of the or brand he or she would be willing to buy, ceteris paribus, if the advertising of the product (brand) now gets endorsed by a celebrity. The respondent is asked essentially this same question with respect to each of the ten categories of products mentioned above. It should be noted that by doing so we are tracing out the shifts of the demand curve of the individual (potential) consumer for each of the markets of the ten categories of products. Needless to say, we expect that consumer characteristics may significantly affect the direction and magnitude of a shift in the individual consumer demand curve. In most cases, we expect a rightward shift of the individual consumer demand curve, where we know (from an introductory course in Economics) that a rightward shift of the demand curve implies a stronger preference for the product (brand), given other relevant factors held fixed. To gain a preliminary idea of our sample and data, we present a decomposition (distribution) of our sample in Table 1 .
Our entire sample of people (those people who were surveyed and from whom we got valid responses) includes a total number of 1897 respondents. 5 The sample is actually composed of two sub-samples obtained respectively in August 2013 and January 2014. Each row in Table 1 exhibits a certain characteristic of the respondent. The variables (characteristics) listed in Table 1 constitute the foundation for our subsequent regression analysis in the following section, though virtually all the variables displayed in Table 1 are qualitative in nature. (ii) 0-4: 542 (28.6%); 5-9: 327 (17.2%); 10-15: 464 (24.5%); 16-20: 211 (11.1%); 21+: 353 (18.6%) Area (iii) Rural: 679 (35.8%); Urban: 1218 (64.2%) Internet dependency (iv) Heavy dependency: 1036 (54.6%); Non-heavy dependency: 861(45.4%) Proficiency in foreign language (v) Zero and low: 783 (41.3%); Intermediate: 987 (52.0%); High: 127 (6.7%) Cell phone (vi) 1000-: 242 (12.8%); 1000-2000: 814 (42.9%); 2000-3000: 593 (31.3%); 3000+: 248 (13.1%) Married and having children (vii) Yes: 1137 (59.9%); No: 760 (40.1%) Notes: (i) Education refers to formal schooling, which is measured in years. (ii) Income refers to annual before-tax income measured in 10 thousand RMB yuan. (iii) The area is divided according to the current location of residence of the respondent. (iv) Heavy dependency on the Internet refers to four hours' online time (or above) per day. (v) Zero to low proficiency in a foreign language roughly corresponds to a level of an average junior middle school student. Intermediate proficiency roughly corresponds to a level of an average college graduate while high proficiency roughly corresponds to a level of an average college graduate of a foreign language major. (vi) Price of cell phone refers to the re-purchase price of the cell phone the respondent is currently using, measured in RMB yuan. (vii) This indicates that the respondent is married and has at least one child. Table 1 is self-evident, needing no further explanation. "Education" refers to formal schooling ever received by the respondent, which is measured in the total number of years. "Income" refers to the annual before-tax income earned by the respondent, which is measured in 10 thousand RMB yuan. The "Area" refers the current location (i.e. at the time the survey was conducted) of residence of the respondent, which is divided into the rural area and the urban area. "Heavy dependency on the Internet (or not)", which we see as an important and meaningful proxy variable for a host of underlying traits of the respondent, refers to more than four hours' online time spent (i.e. total hours spent being on the internet) per day. Proficiency in a foreign language (usually English) is what we consider as another important proxy variable for a variety of unobserved characteristics of the respondent. Zero to low proficiency in a foreign language roughly corresponds to a level of an average junior middle school student while intermediate proficiency roughly corresponds to a level of an average college graduate, and high proficiency roughly corresponds to a level of an average college graduate of a foreign language major. The "Price of cell phone" item, which is probably a reasonable and observable proxy variable, say, for the respondent's sensitivity toward and preference for vogue and fashion, refers to the re-purchase price of the cell phone the respondent is currently using, which is measured in RMB yuan. The last row of Table 1 indicates that the respondent is married and has at least one child.
Most information in
All those qualitative characteristics of the surveyed respondents listed in Table 1 (as well as possible interactions among these characteristics) will serve as potential explanatory variables explaining a possible change in consumer behavior induced by consumer preferences triggered by celebrity endorsement in advertising.
Econometric Analysis and Regression Results
In this study, we are interested in exploring the potential effects of a host of key factors on the level of persuasiveness provided by celebrity endorsement in advertising. Specifically, we are interested in seeing the effects of those respondent (consumer) characteristics on the level of persuasiveness of celebrity endorsement in advertising. Ideally, persuasiveness of celebrity endorsement per se, if directly observable, should show up on the left-hand side of the regression model as the variable to be explained. However, persuasiveness of celebrity endorsement is not directly measurable. Therefore, we use the (expected) change (in percentage terms) of quantity demanded (consumed) for the product as an indicator variable for the level of persuasiveness of celebrity endorsement in advertising.
Our baseline regression specification can be designed as follows where k indexes the different categories of products involved in the surveys which were discussed earlier, i indexes the cross sectional units which are (in the current case) the individual respondents surveyed, j indexes the various consumer characteristics listed in Table 1 , and h indexes the different groups of respondents (consumers) divided according to each of the consumer characteristics. 0  denotes the common intercept of the regression. The d 's are binary (dummy) variables and the accompanying coefficients, the  's, are each interpreted as an additional intercept compared with the corresponding base group. Finally, i  is error term of the regression whose mean can be assumed zero. In our regression analysis to come, we use equation (1) as our baseline regression specification. Table 2 provides a detailed description of the variables and accompanying coefficients that appear in equation (1). (1) which says that the probability of "success" (i.e. effective persuasion generated by celebrity endorsement in advertising), say,
A variant version of the regression specification in
, is a linear function of d , where d is shorthand for all the explanatory variables (which all happen to be binary variables in the current case). Notes: Variables are defined to capture the individual consumer characteristics shown in Table 1 . Accompanying coefficients are defined and shown in parentheses. The defined variables and coefficients appear in equations (1) and (2), both of which constitute the econometric framework within which relevant regressions are performed.
We run a cross section Ordinary Least Squares (OLS) regression respectively for each of the product type k according to equations (1) and (2), based on data obtained from the surveys. A prominent result we find is that the two version of the regression model do not yield estimation results that are substantively different. To save space, we report only regression results generated by equation (2), as the specification in (2) provides a more interesting interpretation of the estimated coefficients on the explanatory variables. Regression results based on equation (2) are summarized in Table 3 for a few selected product categories k . 6 With respect to these selected product categories, our model generally works better and produces more estimates that are statistically significant and economically meaningful, compared with the product categories we leave out. Insignificant estimates (at the 5% level) are not explicitly reported and are indicated by "n.s." (for "not significant"). To save space, standard errors, p-values or confidence intervals are not reported in this table. The product categories include (a) apparel, (b) alcoholic drinks, (c) durable household goods, (d) private cars and motor cycles, (e) daily use household articles, (f) OTC medicine and household health products, (g) cosmetics, (h) cell phones, (i) snack foods, and (j) various services (see the text for more detail). Estimation results associated with five out of the ten product categories above, namely, (a), (c), (e), (g) and (i) are reported in this table.
We can see from Table 3 that consumer demands for the different types of products exhibit differential features in terms of consumers' responses to advertising with celebrity endorsement. The estimated values of the coefficients vary quite discernibly across different types of products. It should be noted that the values bear a probability interpretation. For example, the first value in the column for product (a), i.e. 0.163, reveals that for the base group (i.e. male, aged 18-27, 9-12 years of schooling, annual income of 0-40 thousand RMB yuan, living in the rural area, heavily dependent on the internet access, zero or low level of foreign language proficiency, using a cell phone priced below one thousand RMB yuan, and married and having children) of the surveyed consumers, the probability of advertising with celebrity endorsement in product (a) being effective is 0.163. Similarly, with respect to the cohort of consumers who are female, aged 18-27, with 9-12 years of schooling and an annual income within the range of 0-40 thousand RMB yuan, living in the rural area, heavily dependent on the internet access, with zero or a low level of foreign language proficiency, using a cell phone priced below one thousand RMB yuan, and married and having children, the probability of advertising with celebrity endorsement in product (a) being effective is 0.163+0.212=0.375.
One important and interesting finding we obtain from Table 3 is that gender matters substantially in determining the level of effectiveness that persuasion of celebrity endorsed advertising could possibly reach. Our regression analysis shows that in general celebrity endorsed advertising is more successful in terms of persuasiveness with respect to female target consumers. Another important factor affecting the level of persuasiveness of celebrity endorsed advertising is income. Across different income cohorts of consumers, even the same product may have different magnitudes and signs (i.e. positive or negative signs) of income elasticities, which are dependent on the underlying consumer preferences. Our regression results show that the level of the consumer's income interacts with the level of effectiveness of celebrity endorsed advertising with respect to each type of product shown in Table 3 . Still another important factor affecting the level of persuasiveness of celebrity endorsed advertising is the price range of the cell phone the consumer uses, which can be perceived as a proxy or indicator variable for a certain part of the socio-cultural background of the consumer (noting that the partial effect of the consumer income has already been netted out).
However, besides all the salient findings provided by our regressions in Table 3 , one shortcoming exists in our regression specifications in (1) and (2), which is that they overlook potential interactions between the explanatory variables. In other words, the models assume separate and isolated partial effects of the explanatory variables. For example, without including the interaction terms in the regression equation, the "urban premium" (as reflected by the coefficient 51  ) is assumed to be the same for men and women (and so on), which is an undesirable limitation of the specifications in (1) and (2). In contrast, allowing for, say, differential "urban premiums" for male and female makes the problem more interesting. Therefore, interactions between explanatory variables ought to be taken into consideration, and we need to improve our regression framework along this line, though the inclusion of interaction terms may heavily complicate the interpretation of our regression results.
Dealing with the interaction terms can be a formidable task, as we have so many explanatory variables included in the specifications. Nevertheless, our regression exercise based on equations (1) and (2) does provide us with a rough idea for seeing which are those relatively more important explanatory variables that exert relatively larger partial impacts on the dependent variable than the others. We can thus cut the number of explanatory variables, keeping in the regression equation only those that are relatively more important before we think about including the interaction terms in the equation. As discussed above, we find that gender and income are the two most important (and perhaps more fundamental) factors that influence the outcome of the dependent variable. Therefore, in order to accommodate the interactions between explanatory variables without at the same time making the issue overwhelmingly complicated, we reduce the number of explanatory variables to only two (i.e. gender and income, not counting their interaction terms). By doing so, we can afford a regression model with the full set of interaction terms included.
Therefore, we run a new round of regressions base on the following new specification    where the d 's follow the same definitions as in Table 2 , and the  's and  's are the new coefficients to be estimated.
Two findings stand out from our regression results. One is that all of the estimated coefficients on the interaction terms, i.e. the  's, are insignificant (at the usual 5% level). The second finding is that when the interaction terms are ignored (as they are shown to have insignificant partial effects), the estimated coefficients on the other terms (i.e. the  's) do not lead to any significantly different results from those provided by our previous regressions in Table 3 . In sum, this new round of regression exercise turns out to confirm and reinforce the essential results generated by our earlier regressions.
Concluding Remarks
In this study, we aim to empirically examine the potential roles of a host of key factors on the part of the consumer in affecting the level of persuasiveness provided by celebrity endorsement in advertising. Specifically, we focus on the effects of various consumer characteristics on the expected persuasiveness level of celebrity endorsed advertising. Based on first-hand survey data, we set up our econometric models and run related regressions. Our estimation results show that gender matters crucially in determining the level of effectiveness that persuasion of celebrity endorsed advertising could possibly reach. That is, celebrity endorsed advertising is in general more successful in its persuasiveness with respect to female target consumers. Another important factor we find affecting the effectiveness of celebrity endorsed advertising is the level of the consumer's income. Our results show that the level of the consumer's income interacts with the level of effectiveness of celebrity endorsed advertising with respect to the various types of products we select. Our empirical results also suggest that the socio-cultural background of the consumer plays a critical role in affecting the persuasiveness level of celebrity endorsed advertising. Hopefully, the methodology and findings of this study can motivate further research in this direction and help advertisers design better forms of celebrity endorsed advertising for their target customers.
